Micromeria pseudocroatica Šilić is an endemic species distributed in southern Croatia. Chemical composition of the essential oil (analysed by GC and GC-MS), and the content of macroelements and trace elements analysed by ICP-AES was conducted. Additionally, a study on the types and distribution of trichomes was done by scanning electron microscopy. The essential oil was characterized by a high concentration of oxygenated monoterpenes, whose major compounds are borneol (22.7% and 24.8%) and camphor (16.1% and 13.9%). The content of Ca was highest (13202.69 mg/kg and 13223.83 mg/kg) among the investigated macroelements, while Fe was the most represented element (100.68 and 326.48 mg/kg) among the micronutrients. The content of potentially toxic elements that is Se, Cu, and Hg was below the limit of quantification. Non-glandular trichomes, peltate trichomes, and two types of capitate trichomes (type 1: one basal epidermal cell, one head cell with subcuticular space; type 2: one basal epidermal cell, two stalk cells, and one head cell with subcuticular space) were observed on leaves, bracteoles, calyx, corolla and stem.
Glandular trichomes occurring in the Lamiaceae are the site of essential oil biosynthesis, secretion and accumulation and their structure has been studied by many authors [1, [5] [6] [7] [8] . Glandular trichomes of Micromeria fruticosa (L.) Druce and M. croatica were investigated by Werker et al. [5] and Kremer et al. [2] , respectively.
Although the biological activity of Micromeria species could be attributed to some constituents of the essential oil [9] [10] [11] , the presence of other biologically active compounds such as microelements could have a synergistic effect with the essential oils. Only few literature data about the content of macroelements and trace elements in Micromeria species are available [2, 12] .
The genus Micromeria includes 70-90 herbs, sub-shrubs and shrubs distributed throughout the temperate belt [13] [14] [15] . Twenty one Micromeria species have been described for Europe [13] [16] . M. pseudocroatica is an endemic species distributed in the Mediterranean part of Croatia (Pelješac Peninsula, Korčula Islands) [17, 18] . It is a perennial plant with several to numerous stems up to 30 cm long, and single, pink-purple flowers [17] . M. pseudocroatica grows in the crevices of calcareous rocks at altitudes up to about 500 m.
The aim of the presented study is to obtain additional knowledge on the genus Micromeria in general, and particularly on M. pseudocroatica, since no data on essential oil, macroelements and trace elements, and micromorphological traits are available for M. pseudocroatica.
Aerial parts of wild-growing M. pseudocroatica were analyzed on two different localities, Pijavičino (Pi) and Prapatno (Pr) on Pelješac Peninsula (Croatia). Fifty-two components representing 86.4% of the total oil were identified in the oil from locality Pi and forty-seven components representing 90.4% of the total oil were characterized in oil from Pr. Total yield of the oil was 0.3% and 0.2% for oils from Pi and Pr, respectively. The identified components listed in order of their elution from the VF-5MS column are given in Table 1 together with their percentages of the total mass fraction of the oil. Identified components are classified on the basis of their chemical structures in seven classes.
Both samples contained higher concentration of oxygenated monoterpenes (47.3% in Pi and 43.7% in Pr) with borneol (22.7% in Pi and 24.8% in Pr) and camphor (16.1% in Pi and 13.9% in Pr) as the major components of the both oil. Similarly to our results borneol was identified as one of major compounds in the oil [19, 20] . Other main components of oil in M. cristata subsp. phrygia were camphor (9-15%) and caryophyllene oxide (4-6%) [20] .
The oil from Pr contained higher concentration of sesquiterpene hydrocarbons (32.8%) than the oil from Pi (23.9%), with β-caryophyllene (11.9% in Pi and 17.8% in Pr) as the dominant component among this class. Caryophyllene oxide was identified as major compound of the both oil in oxygenated sesquiterpenes class with percentages of 9.3% in Pi and 7.4% in Pr. Caryophylleneoxide was one of major compound in the oil of M. juliana from Croatia [9, 21] , M. graeca in Greece [22] , M. croatica from Serbia [3] and in the oil of M. croatica from Croatia [2] . Non-glandular trichomes (NG), peltate trichome (P), Type 1 capitate trichomes (C1) and Type 2 capitate trichomes (C2) on outer side of calyx (a); C1 (b) and C2 (c) trichome on the lower leaf side; distribution of the trichomes on the upper (d) and lower (e) leaf surface; C1 trichome on the upper leaf surface (f); outer side of calyx with NG, P, C1, and C2 trichomes (g); inner side of calyx with long NG trichomes (h); NG, and P trichomes on the outer side of corolla (i); NG, C1, and C2 trichomes on the adaxial (j) and abaxial (k) side of bracteole; stem with NG and P trichomes (l). Both non-glandular and glandular trichomes could be observed on investigated parts (leaves, bracteoles, calyxes, corollas, and stems) of M. pseudocroatica (Figure 1) . The occurrence and frequency of trichomes on the adaxial and abaxial side of leaves and bracteoles, outer and inner side of the calyx and corolla, and stem is shown in Table 3 .
Non-glandular trichomes (Figure 1a , e) were bi-cellular to multicellular, unbranched, uniseriate and folded at different levels. The length of these trichomes varied distinctly from very short hairs on the upper leaf surface (Figure 1f ) to very long hairs on the edge of inner calyx side (Figure 1h ). Parts of the surface of these trichomes revealed a warty appearance due to the occurrence of cuticular micropapillae (Figure 1a ). According to Payne's [23] plant hair terminology, they could be noted as attenuate hairs. These hairs were identical to non-glandular trichomes found by Kremer et al. [2] in M. croatica.
The glandular trichomes could further be divided into peltate and capitate types. Peltate trichomes consisted of a basal cell, a short unicellular stalk, and a multicellular head with a large subcuticular space (Figure 1a and i). They occurred on the abaxial leaf side, on the outer side of the calyx and corolla, and on the stem. Their presence in Lamiaceae is well documented [1, [5] [6] [7] [8] 24] . Two types of capitate trichomes could be observed in M. pseudocroatica. Type one capitate trichome (C1) is composed of one basal epidermal cell and one elliptically formed head cell. C1 trichome was not upright but could be described as clinging to the surface (Figure 1b ). This hair type was found on both on the adaxial as well as on the abaxial side of leaves and bracteoles, on the outer and inner side of calyx, and on the stem (Table 3 ). According to Kremer et al. [2] this type of trichomes was common in Micromeria croatica and it was found on the abaxial leaf surface, on stem, and on calyx. These hairs were also noticed in micrographs of Thymus capitatus (L.) Hoffmanns.
(syn. Coridotymus capitatus (L.) Rchb. f.), Majorana syriaca (L.) Rafin., and Satureja thymbra L. presented by Werker et al. [5] . But, the micrographs presented by Werker et al. [5] did not show this hair type in Micromeria fruticosa (L.) Druce.
Type two capitate trichome (C2) is composed of one basal epidermal cell, two stalk cells and a single celled head with a subcuticular space (Figure 1c ). C2 trichome was upright and quite short. It was found on both adaxial and abaxial side of leaves and bracteoles, on outer and inner side of calyx, and on stem ( Dried aerial parts (100 g) were subjected to hydrodistillation for 3 h in Clevenger type apparatus and also used for determination of macroelements and trace elements.
Gas chromatography and mass spectrometry (GC, GC/MS):
Gas chromatography (GC) analyses were performed on gas chromatograph (model 3900; Varian Inc., Lake Forest, CA, USA) equipped with flame ionization detector, mass spectrometer (model 2100T; Varian Inc.) and capillary column VF-5MS (30 m × 0.25 mm i.d., coating thickness 0.25 μm; Varian Inc.). The chromatographic conditions were as follows: helium was carrier gas at 1 mL·min −1 , injector temperature was 250 ºC, and FID detector temperature was 300 ºC. VF-5MS column temperature was programmed at 60 ºC isothermal for 3 min, and then increased to 246 ºC at a rate of 3 ºC·min −1 and held isothermal for 25 min. The injected volume was 1 μL and the split ratio was 1:20. The mass spectrometry (MS) conditions were: ionization voltage 70 eV; ion source temperature 200 ºC; mass scan range: 40-350 mass units.
The analyses were carried out in duplicate. The individual peaks were identified by comparison of their retention indices (relative to C8-C25 n-alkanes for VF-5MS) to those of authentic samples and literature [25] , as well as by comparing their mass spectra with the Wiley 7 MS library (Wiley, New York, NY, USA) and NIST02 (Gaithersburg, MD, USA) mass spectral database.
